Preeclampsia-associated stresses activate Gadd45a signaling and sFlt-1 in placental explants.
Accumulating evidence suggests that placental stresses during pregnancy can play an important role in the pathogenesis of preeclampsia. A common signal pathway that senses and converts placental stresses into intracellular stress response may be contributing to this pathology. Based on our previous findings, we extended our investigation to establish that Gadd45a stress signaling regulates sFlt-1 levels, particularly in placenta, when exposed to various preeclampsia-associated stresses including AT-1 receptor agonist (Angiotensin II), hypoxia, and inflammatory cytokines. Using a placental explant model, we found that Gadd45a was induced in response to all the preeclampsia stresses stated above. Although stress induced Gadd45a was associated with the activation of its downstream effectors phospho-p38 and phospho-JNK, the subsequent regulation of sFlt-1 levels occurred through either one of these effectors, but not both. These observations indicate that Gadd45a signaling may work as a hub connecting placental stresses and the pathogenesis of preeclampsia. It also provides evidence to justify testing the role of Gadd45 in the etiology of preeclampsia using in vivo mouse (i.e., Gadd45a null mice) models.